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Hyper Immunization

Repeated vaccination with a variety of antigens
has become common practice for immunization
against a variety of pathogens.

Common reactions have included acute local
and/or systemic reactions and rare
hypersensitivity reactions

Otherwise, few other adverse events have been
clearly linked to vaccination.

Experimental animals injected with large doses of
antigens may produce delayed adverse effects,
such as, amyloid deposition, arteritis, etc., but
similar reactions have not been observed in
humans

Hyper Immunization

* Studies have been done to assess the long-term
medical risk of repeated injections with multiple
antigens at Fort Detrick for many years.

* In the 1950s Fort Detrick had a group of workers
who had received repeated injections with
multiple antigens of bacterial, rickettsial and viral
origins.

What are the Fort Detrick Vaccine Safety
Studies

1958 - Peeler RN, Cluff LE, Trever RW. Hyper-im munization
of man. Bulletin of the Johns Hopkins Hospital
1958;103:183-98.

1965 - Peeler RN, Kadull PJ, Cluff LE. Intensive
immunization of man: Evaluation of possible adverse
consequences. Annals of internal Medicine 1965;63:44 -57.
1974 - White CS Ill, Adler WH, McGann VG. Repeated
immunization: Possible adverse effects: Reevaluation of
human subjects at 25 years. Annals ofinternal Medicine
1974;81:594 600,
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Study 1: The Peeler Study 1956-7: M & M

99 Caucasian males

Ages 2865 years

Duration of immunization 8-12 years (1944--1956)
Total amount of antigen 35.8 ml --74.4 ml

All subjects received the followed antigens:

+ hotulism, tularemia, Rocky Mountain spotted fever, @ fever, typhus,
plague, psittacosis, and the viral encephaltides. In addition,

+ brucellosis = 34; smallpox = 95; anthrax = 28; etc.
93 had com plete medical history and physical examination

Hospital and outpatient records were reviewed for each
subject for the period.

Peeler 1: Results

+ Clinical Evaluations

* Men MOT ill as a group!
* Qccupational illness
— tularemia 1
— brucellosiz 1
— G fever
— fehrile illness of undetermined origin (URI=) 9
+ Physical findings
— hepatomegaly 7
" 2 tularemia & brucellosis
= 5 7 Efiology
— macroglossia 1

Peeler 1: Conclusion

* Mo clinical abnormality found

* Twa clinical laboratory deviations nated
— abnormal PEP pattern {~23%)
— lymphocytosis (~25%)
* Mo demagraphically matched control group

Study 2 ;. 5-year follow-up 1962: M & M

76199 Caucasian males

Ages 3370 years (mean age 46.3)

Duration of immunization 12-18 years (1944--1962); mean
13.3 years

Total volume of antigen 42 ml -- 101 ml {(mean 21 ml}

All subjects received the followed antigens:

+ hotulism, tularemia, Rocky Mountain spotted fever, @ fever, typhus,
plague, psittacosis, and the viral encephalitides. In addition,

+ brucellosis= 34, smallpox = 70; RVF 66, Diphtheria 20, influenza 54,
anthrax = 72, etc.

76 had complete medical history and physical examination

Hospital and outpatient records were reviewed for each
subject for the period.
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Study 2 : 5-year follow-up 1962: M & M

+ Additional clinical laboratory tests added compared to
1956: BUN, SGOT, SGPT, Urea clearance, Fasting glucose,
UiA, VDRL, serum hexosamines, Zinc turbidity test for
gamma globulin level, RF, ete

+ Gingival () & renal punch biopsies 3)were performed; 4
died of intercurrent and unrelated illnesses.

+ Controls for electrophoretic data and hexosamine
determinations were 102 serial serum specimens from
healthy blood donors at the Johns Hopkins Hospital Blood
Bank. Same age group but not matched by other
demographics.

¢+ Clinical Laboratory Findings

Study 2 : 5-year follow-up 1962: Results

+ Hemataologic
— HCT -- normal in all men.
— Leukopenia 4
— Leukocytosis11
— Monocytosis 0 (3 subjects had monocytosisin 1956 -not seenin 1962)
— Lymphocytosis
" 1956 27 % had = 40%
= 1962 31.6%
— Eosinophilia (= 3%) 17 in 1956; 23 in 1962
+ Renal Function
— Proteinuria
+ Liver Function
— Alkaling Phosphatase dightly elevated in 3 men

Study 2 : S-year follow-up 1962: Results

+ Clinical Laboratery Findings

+ Serum Electrophoresis --
— Mo quantitative sbnom alities ofthe warious protein fradtions in 1958 report
orin 1962,

— Same qualitative abnomality described in 23% in 1956 now in 34%
+ Serurn Hexosamines-- mean hexosamine value elev ated for test group

+ Pathological Studies
* 4 deaths between 1956 -1962
— M3
— carcinoma of colon 1
— sectionz ofliver, spleen and kidneys were examined ater staining and
showed no evidence of amyloid deposition or ather abnomality
+ Gum biopsies (7 of the most suggestive lahoratary abnormalities).
Fercutaneous renal punch biopsy on 3 men demonstrating persistent
proteinuria. All of these sections were normal for hematoxylin and easin
and thioflavin-T.

Study 2 : S-year follow-up 1962: Conclusion

“Follow-up examinations of these intensively imm unized
men failed to dem onstrate any evidence of illness
attributable to the immunizations.”

“There is no indication that intensive im munization
interfered with the ability to produce adequate antibody
titers after antigenic challenge.”

Several clinical laboratory abnormalities were noted but of
no clinical significance

Mo proper control group
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Study 3 : 25«ear follow-up 1971: M &M

77199 Caucasian males
Ages 43-79 years (mean age 55)
Number of immunogens = 21

Total volume of antigen 52 ml -- 134 ml {m ean 97 ml); mean
skin tests =55

Control group was 26 age-matched, long-term, civilian,
male employees from Fort Detrick who had never received
special inmunizations or been exposed to laboratory
infections.

Study 3 : 25-year follow-up 1971. Results

* Laboratory Evaluations

+ Serums concentrations of 1aG, 194, lgM, or C3 were similar for both
groups.

+ Mean lymphoproliferative response to phytohemagalutinin was not
significantly different for the immuniz ed subject group and age-matched
control group

* In 1971, 15.58 years after their selection for study, 11/99 immuniz ed
persans had died, a mortality rate in agreement with the 10.76 deaths
predicted by actuarial data.

— ASCWD 4
— Cancer 3 (pat-cell ca of lung, colon adenocarcinoma, braintumor)
— COPD 2
— 2 died suddenly without postmorntem examination
= IDDM 1
* LBEB & PVCs on old EKGs

— Tissue zections obtained from 4 postmortem examinations and one biopsy
showed no evidence of amyloidosis

Study 3 : 25year follow-up 1971: Discussion

+ Evaluations in 1962 suggested that laboratory abnommalities might be
transient because there was no continuing abnormality in some
individuals and seven men who had not received an immunization
within the preceding 2 years had no antigammaglobulin factors.

Hexosamine elevations noted in all 3 studies—the significance of this
finding is not known. Thetest is no longer done.

Other unexplained differences: ESR, Serum iron and copper levels;
serum albumin, alpha-2 globulin and beta globulin values and PTT.
The significance of findings for the alpha and beta globulins is less
impressive because most values for the immunized subjects fall within
the 95% confidence limits of the control mean.

Study 3 : 25-year follow-up 1971: Conclusion

* “These data and the accompanying evaluation of an
intensively immunized population provide evidence that no
obvious adverse effects result from repeated
immunization.”

There are some laboratory mean values that are different
but the means often were within the norm al range and do
not support a clinical illness.

There were no disease or clinical symptom complex found
related to multiple inmunization in either studies over a 25
year period.
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Long-term health effects of repeated exposure to multiple vaccines™
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Long-term health effects?

* The health of 155 former workers in a US military
research program who had received multiple
vaccines and 265 matched community controls
was assessed.

* The vast majority of the study group were
recruited and enrolled during a biannual alumni
meeting in 1996 at Fort Detrick, MD.

* Controls were recruited from among age, race,
gender matched community controls within
Frederick county.
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able 6
Manoclona! paraproteins
MONOCLONAL GAMMOPATHY
Study-8V97 Maonoclonal spike 1gM lambda
Study-6899 Menoclonal spike 156 larmbda
Study-9H18 Manoclonal spike Unk* Unk®
Study-SNO1 Monoclonal spike 1gM keppa
Study-3P02 Monoelonal spike 1gM lappa
Study-4519 Parsprotcin Unk kappa
Study-TE1S Monaclonal spike 138G Kappa
Study-IM64 Monoclonal spike G kappa o .
Study-SW67 Monoslonal spike IgA larabda Positive Negative
Study-8R54 Paraprotein 186 kappa o, o,
Study-1U44 Paraprotcin 154 kappa n (%) n (%) TOTAL
Study-5526 Maonocl onal spike: 12G lambda
Study-SD4S Paraprotein I3A kappa GROUP
Swdy-2041 Parsprotcin 156 lambda
Stdy-3C28 Manoclon! spike igA lambda Study 16 (10.3) 139 (89.7) 155
Stwdy-7Y83 Parsprotcin 186 kippa
Study-TK37 Paraprozein Unk® kappa
Swdy-8L76 Manoclons! spike 1zM Kappa
Study-0Ad7 Manaclonal spike: 18G keappa
Contol V34 parsprowin e et ControlEes2IGES) 253(95.5) =
Control-0NOG Paraprotein IgA Iambda
Conirol-1G06 Monoclonal spike G ksppa
Control- 3371 Monoslons! spiks 1M kppa
Controkx66 Farspratein Unee lambca TOTAL 28 302 420
Contrel-024 1 Monaclonal spike 18G lambda
Control-0Wd | Paraprotein gM Iambda
Conirol-2T41 Manaclonal spike IeM kappa . § .
Control-4C44 Manaclonal spike 18G lambca P-value by Fisher's exact test (1-tailed) = 0.0196
Coniral-6L20 Monaclona! spike 18G lambda
Conirol- W13 Monoclona! spike 18G lambca
Control-9C83 Monoclonal spike IgM lambda
* Uk, unknownindcscrminat.
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Further study to determine if there are there
long-term ad verse effects of AVA?

Hypothesis: The frequency of death, chronic disease,
laboratory abnormalities, andior degradation of quality of
life in individual s who received Anthrax Vaccine, Adsorbed
(AVA, BioPort Corporation) plus other vaccines
administered in the Special Immunizations Program (SIP)
andior Special Procedures Program (SPP) at the U.S. Army
Medical Research Institute of Infectious Diseases
(USAMRIID), Fort Detrick, Maryland, is not greater than that
observed in individuals in SIP/SPP who received other
vaccines but not AVA.

Further study to determine if there are there
long-term adverse effects of AVA?

Objective: To determine whether AVA accounts for
differences in the frequency of death, chronic
diseases, laboratory abnormalities, and
degradation in quality of life in individuals in a
population that is receiving or has received
multiple vaccines over time.

Further study to determine if there are there
long-term adverse effects of AVA?

Objective: This retrospective, single-site study will
enroll current and former SIP/SPP volunteers
{those who are currently enrolled in the SIP and
those who were previously enrolled). Table &
profiles the characteristics of the SIP/SPP
participants from which the study subjects will be
drawn. The maximum number of eligible SIP/SPP
volunteers is 3421. Ofthose, 2102 have heen
exposed to AVA and other vaccines, whereas 1319
have been exposed to other vaccines but not to
AVA.
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Further study to determine if there are
there long-term adverse effects of AVA?

* Primary outcome measures are:
+ Death (from all causes)
+ Chronic diseases (latency)

+ Degradation of quality of life (as determined by SF-36
guestionnaire)

+ Abnormal laboratory results of blood testsfassays and
salivary cortisol test

Further study to determine if there are
there long-term adverse effects of AVA?

* The measure of AVA exposure is whether or not
the subject received the AVA vaccine. The
measures of concomitant SIP/SPP exposure are
the following:

* Years in SIPISPP

+ Mumber of non-AvA doses received

* Wolume of non-AVA doses received

* Number of different non-AVA antigen exposures

Further study to determine if there are
there longterm adverse effects of AVA?

* Demographio wrabies:

- rao
= Enmcey
= Oherewo wre wrabies:
" Langho e ance g SRR
[ et ————
" rolacmum
- ncaralum
* Ocumimaeman
" ramiymmica foary
= Oheroutome wriables:
* D [y caoma)
" Fapolus sy dooides

Further study to determine if there are
there long-term adverse effects of AVA?

* Study Progress
+ LONG-TERM SAFETY STUDY (Cngoaing)

— Enrolled 1124
— 5F36 1124
— CATI 958

— Blood draws 616
* Enrollment closes 27 April 2005
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Project Whitecoat Program

An Assessment of Health Status among Medica Research Volunteers
Who Served in the Project Whitecoat Program at Fort Detrick,
Maryland. Military Medicine. 170, 3:183, 2005,

COL Phillip R. Pittman, Sarah L. Horris, Kevin M. coonan, Kelly T. McKee.

Project Whitecoat Program

Between 1954 and 1973, more than 2000 men entering
military service as conscientious objectors participated in
Project Whitecoat as medical research volunteers for the
Army’s biological warfare defense program.

Project Whitecoat was the title given to the Army research
program “to use hum an volunteers in medical studies to
evaluate the effect of certain biological pathogens upon
hum ans in an effort to determine the vulnerability to attack
with bielogical agents.

The objectives of the studies involved were to develop
medical defenses against biological warfare and included
techniqlues for rapid diagnosis, improved therapeutic and
Ero hylactic agents, and development of vaccines against

iological weapons and endemic disease threats.

Project Whitecoat Program

The program evolved after a series of m eetings in 1954-1955
between representatives of the Army Surgeon General and
the Seventh Day Adventist Church.

With the background of the Church’s philosophy and
practice of medical service and encouragement of
noncombatancy and its longstanding cooperation with the
military in health and medical practice, Project Whitecoat
became an accepted and respected vehicle by which
conscientious objectors could serve the nation.

From its inception in 1954 to its termination in 1973,
approximately 2300 individuals participated in this
program, more than 90% of whom were Seventh Day
Adventists.

Project Whitecoat Program

The group participated in more than 135
clinical research studies involving exposure
to live agents, receipt of investigational
vaccines, and studies of metabolic and
psychological effects of environmental-and
infection-{nduced stress.

This study was designed to assess the long-
term effects on health of these men
resulting from their involvement in this vital
program.
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METHODS

* Volunteers recruited from Whitecoat Alumni
Association in 1998
* Questionnaire survey; retumed by mail
v 527 respondents

* Records of study participation abstracted from
USAMRIID archives

EXPOSURES

* 358 volunteers “Exposed” (received study
product) to:
* Investigational vaccines: 1587
* Disease-causing agents: 211
+ Antibiotics/other therapeutic agents: 48

* 164 “Controls” (did not receive study product)

EXPOSURES
(CONT)

* Participated in 1 study: 303
* Participated in 2 studies: 75
* Participated in 3 studies: 17
* Participated in 4 studies: 1

VACCINE EXPOSURES

+ VEE: 73 + Gfever 11

* Tularemia: 45 + Rift Valley fever: 8§
* Yellow Fever: 31 + Anthrax: 7

+ EEE: 29 * Chikungunya: 6

+ WEE: 28 * Adenovirus: 4

* Plague: 13
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DISEASE AGENT EXPOSURES

* Coxiella burnetii (Qfever): 58

* Sandfly fever: 30

* Staphylococcal enterotoxin B (SEB): 20
* Francisella tularensis (tularemia): 11

* Venezuelan equine encephalitis (VEE): 7
* Pseudomonas endotoxin: 2

NON-AGENT EXPOSURES

* Tetracyclines: 25
* Amino Acids: 15
* Chloramphenicol: 4

* Tyrosine: 4

DEMOGRAPHICS
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REPRODUCTIVE OUTCOMES

TABLES
REPRODUCTIVE OUTCOMES
sTUDY CONT ROL p-valus *
35T Q=161
TumBir ofchigrin T 20(0) 2006 502
1nd ény Chidnn 313 @1 44) 141 (26 %) [FT]
00 GRIGFEN WAT EIFD 01Tt OF MINE) A AR TOn 250 0% 15 @.1% 03zl
Lumbnr ofChiidren | 1=1,062|
" lormaldAnihy” 69Z @S E%) | 306 (5 0%) 050
With ElrthiConginial Dt 26034 T4 3%)
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“Tesis am 24dkd

MEDICAL CONDITIONS

(FREQUENT)

TABLE 4
SELF-REPORTED DISEASES AND CONDITIONS

STUDY | STUDY CONTROL CONT ROL prvalue*
CONDIT ION N % %
Hyperten alan T P (il =% 1m0
Arfirita 55 15.4% % 157 1m0
Hay Favar 55 15.4% b3 155 100
Preumania 3 12 2 147 1m0
Cancar 6 i 17 10.4% 10
Asthma % 1M 1 24% 0.165
Dlabsten % 1M 17 10.4% 1.0
Ulsare 23 GA% 7 [ 035
FraqusntColie 20 i) 8 (X7 0.5
Ecayma 13 ;) 5 I 1m0

Whitecoat Project

* Mo definite association

+ Asthma reported more frequently among tularemia vaccine
recipients than contreols (13.3% vs 2.4%, p=0.049)

* Asthmareported more frequently in group exposed to non-
agents than controls (13.0% vs 2.4%, p=0.050)

* Small number and incomplete knowledge of total
N makes statistical assessment infeasible at this

time.

* No link found

DEATHS & DISABILITIES
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CONCLUSIONS

* “Exposed” and “unexposed” groups similarin
terms of demographics, education, current
employment status, and behavioral risk factors

* No differences between “exposed” and
“unexposed” with regard to self-reported general
health status and self-reported exercise activity

CONCLUSIONS
(CONT)

* No differences between “exposed” and
“unexposed” volunteers with regard to
reproductive outcomes

* No significant differences between “exposed”
and “unexposed” subjects with regard to self-
reported symptoms

CONCLUSIONS
(CONT)

* No significant differences between “exposed” and
“unexposed” subjects with regard to self-reported
diseases or medical conditions

Mo differences between individuals participating in one
and those participating in two or more studies with regard
to any outcome measured (general health, exercise level,
children, symptom s, or medical conditions)

Does receipt of multiple vaccines
increase risk for adverse health
effects?

+ Available evidence does not suggest there are any disease
or disease complex that result from rep eated injections
with multiple antigens.

* We are investing whether the finding of monoclonal
immune globulin represents an association oran
epiphenomenum.
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Are antibodies to squalene related
to receipt of anthrax vaccine or
related to any disease, symptom CONCLUSION

or symptom complex?

* We found no such association with anthrax vaccine or to
any disease, symptom or symptom complex.

* Squalene antibodies prevalence was related to increasing
age.

* Vaccines, including multiple vaccine antigen injections,
appear to have a safe long-term health outcome.
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